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About the photo
This photo of Folsom Lake in 
California was taken in mid-
November 2015, and shows 
water levels near historic lows 
due to drought. The photo is by 
FolsomNatural and is available under 
the terms of  CC-BY- 2.0. 
Michael J. Hayes
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A new 
postdoctoral 
associate 
began working 
for the NDMC 
last September. 
Theresa 
Jedd is an 
environmental 
policy specialist 
from Colorado State University and 
is helping the NDMC investigate 
drought vulnerabilities, focusing 
initially on the recreation and 
tourism sector.  Theresa has been 
helping me understand more about 
drought vulnerability.
The current long-term drought 
in California has provided several 
textbook illustrations of how 
vulnerability to hazards affects 
people differently, depending 
upon their exposure, sensitivity, 
and adaptive capacity—each a 
component of vulnerability.  For 
example, people in communities 
dependent on shallow individual 
wells are in general more 
exposed to water quality and 
quantity problems than people 
with city-supplied water. People 
dependent on a single industry 
such as agriculture for employment 
opportunities have fewer options 
when growers fallow fields or plant 
crops that require less labor.
NDMC Communications and 
Planning Specialist, Kelly Smith, 
participated in a California drought 
tour organized by the California 
Water Education Foundation in 
September.  During the tour, she 
saw first-hand the plight of some 
of the farm worker communities 
and what they are enduring while 
continuing to provide fresh produce 
and specialty crops year-round to 
the rest of the nation. The stories 
surrounding issues of equity, water, 
and food security for vulnerable 
communities in California are 
more prominent now and, based 
upon these reports and what Kelly 
witnessed during the September 
2015 drought tour, we applaud the 
efforts of the Community Water 
Center, the State of California and 
others who are working to fill gaps 
in the social safety net that the 
current drought has revealed.  
Learn more about social 
vulnerability to drought by reading 
the story, pages 9-11.
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Center operated by the California 
Department of Water Resources, 
levels at several of the state’s 
major reservoirs were gradually 
rising, but all were still well below 
normal capacity. Lake Shasta was 
at 42 percent, Trinity, 24 percent, 
Oroville, 36 percent, and Folsom, 
36 percent, and total storage state-
wide was running just below 53 
percent, so there is more work for 
Mother Nature to do.
That said, even with the great 
precipitation parts of California 
have seen over the past month or 
California Drought FAQ: Is it over? 
Q: Haven’t you seen the 
news? California is getting 
deluged. Doesn’t this mean the 
drought is over? 
A: Drought is a slow-moving 
natural disaster, and some of 
the indicators we look at are 
also slow-moving and/or not 
visible to the naked eye. At the 
beginning of a drought, stored 
water provides a buffer. Deep 
soil moisture reserves, reservoirs 
and groundwater all take time to 
register the effects of drought. 
They also take time to emerge 
from drought. El Niño continues to 
spur on this slow recovery process 
(especially for those areas with 
the long-term “L” label), but much 
more precipitation is needed, 
especially in the form of snow, 
to begin chipping away at the 
“L,” particularly in California and 
southern Oregon where the multi-
year drought has been entrenched 
for some time now. Note that we 
do not show much short-term 
drought in California right now. 
The vast majority of the state is in 
an “L” designation, which reflects 
hydrologic drought. 
Q: So how much have the 
winter storms helped? 
A: Quite a bit. After three or 
four years of drought, the water 
year that began Oct. 1 is off to a 
good start. The top layer of soil 
moisture has been replenished, 
and reservoirs have captured some 
runoff. If this wetter-than-normal 
pattern continues, drought will 
improve. This issue of snowpack 
will be ever-more important. 
Hopefully, stores of snow will 
continue to build as we head into 
the final half of the snow season. 
As it melts it will begin filling 
reservoirs, in time to help meet the 
high demand that will follow, come 
summer. 
As of Jan. 21, according to 
the California Data Exchange 
more, there are still some large 
pockets that are below-normal for 
this water year. That compounds 
the effects of low totals for the 
previous few water years, including 
the coastal ranges north of San 
Diego up to San Luis Obispo, and 
also a good portion of the San 
Joaquin and Sacramento valleys. 
The northern third of the state has 
benefitted the most thus far. 
Impacts are still occurring.  
Well failures are still common in 
the San Joaquin Valley, and water 
hauling is an expensive ongoing 
venture. 
Q: What will it take to end 
the hydrologic drought? 
A: To counteract low reservoir 
levels and other effects of a three-
year precipitation deficit, we need 
this wet pattern to continue, with a 
lot of it falling in the form of snow, 
so that it is there to melt slowly in 
the high-demand summer season 
when it will be needed most. That 
will be the first domino that needs 
to fall from a hydrologic drought 
recovery standpoint. The second 
will be seepage of moisture from 
the soil down into the severely 
depleted groundwater stores. 
Statewide, the water content of 
the snowpack is above average, 
around 113 percent, but the 
Southern Sierra is actually below 
average, at 96 percent. All in all 
though, this year is much better 
than last year, when all areas were 
around 35 percent of average. 
Barring an unprecedented final 
three months of the snow season, 
it will likely take more than one wet 
winter to make up the deficiency 
that has accumulated over the 
past 3-4 years, but the wet 
winter could put a big dent in the 
drought, which is still good news.
-- Compiled by Brian Fuchs, 
Mark Svoboda and Kelly Helm 
Smith
continued from previous page
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CONTACT THE NATIONAL DROUGHT MITIGATION CENTER
Follow us on Twitter @DroughtCenter
Find us on Facebook
http://www.facebook.com/NationalDroughtMitigationCenter
Contact the editor of DroughtScape:
Kelly Helm Smith:  ksmith2@unl.edu
Peruse the DroughtScape archive or subscribe:
http://drought.unl.edu/AboutUs/Publications/DroughtScape.aspx
Visit our website:  http://drought.unl.edu
email:  ndmc@unl.edu
phone:  (402) 472-6707
Support the NDMC: http://go.unl.edu/supportndmc
P.O. Box 830988
Lincoln, NE  68583-0988
USA
819 Hardin Hall
3310 Holdrege St.
School of Natural Resources
University of Nebraska–Lincoln
East Campus
The University of Nebraska–Lincoln is an 
equal opportunity educator and employer.
Tune in and follow us on YouTube
http://go.unl.edu/droughtflix
California Drought FAQ: Is it over? 
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Drought Summary, Oct.-Dec. 2015: Storms erased south-cen-
tral drought, began chipping away in West
By Brian Fuchs, Climatologist,  
National Drought Mitigation Center
Drought classifications are based 
on the U.S. Drought Monitor.  
Details on the extent and severity 
of drought are online: 
http://droughtmonitor.unl.edu/ 
The outlook integrates existing 
conditions with forecasts from the 
National Oceanic and Atmospheric 
Administration’s Climate Prediction 
Center:  
http://www.cpc.ncep.noaa.gov/
Outlook 
The seasonal drought outlook shows a good chance of the drought easing and 
improving this spring over California, Nevada, southern Oregon and New 
England, though drought may persist over Idaho, western Montana, and 
eastern Washington and Oregon. Drought may spread in Montana and Hawaii.
Drought
As was the case for much of 
2015, the roller coaster ride of 
drought levels continued in the final 
quarter of the year. After spring 
eliminated most drought from the 
Southern Plains, summer was not 
kind to the region, and fall brought 
the return of drought. Drought in 
the contiguous 48 states peaked 
on Oct. 20, according to the 
U.S. Drought Monitor, and has 
been declining since then, with 
October rains putting an abrupt 
end to the growing drought in 
Texas, Louisiana, Arkansas 
and Mississippi. Drought was 
eliminated over much of the 
Southeast during this time as well, 
after an active weather pattern 
brought moisture over much of the 
southern United States. A good 
start to an El Niño winter took a 
chunk out of drought in the Pacific 
Northwest, and in Puerto Rico, 
drought conditions also improved. 
California and Nevada showed 
minor improvement, but the rest 
continued from previous page
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Temperatures
Temperatures across most of 
the country were normal to above 
normal during the fourth quarter, as 
much as 8 to 10 degrees warmer 
than usual in parts of Minnesota 
and Wisconsin. Southern 
California, southern Nevada, and 
Arizona were cooler than normal. 
Wet weather in these areas kept 
temperatures down.
Precipitation
 Almost the entire country 
was wetter than usual during the 
last quarter of 2015. The wettest 
areas were in eastern Oklahoma, 
northeast Texas, South Carolina, 
Georgia, North Carolina and 
Washington, which all recorded 
15-20 inches more precipitation 
than usual. Portions of Florida, 
Wyoming, New England and North 
Dakota were drier than normal, but 
only by 5 inches or less.
of the water year will be crucial to 
their further improvement. 
December ended with 15.70 
percent of the United States 
in drought, compared to 26.82 
percent at the beginning of 
October. Severe drought improved 
from 16.82 to 9.67 percent, 
extreme drought improved 
from 9.58 to 5.25 percent, and 
exceptional drought also improved 
slightly, from 2.51 to 2.26 percent. 
The number of people living 
in areas affected by drought 
decreased during the quarter from 
112 million to 77 million people. 
Monthly Drought and Impact 
Summaries
For a more detailed review 
of conditions, please see 
the NDMC’s Drought and 
Impact Summaries for 
October, November and 
December: http://drought.
unl.edu/NewsOutreach/
MonthlySummary.aspx
Departure 
from normal 
precipitation and 
temperature maps 
are from the High 
Plains Regional 
Climate Center
Oct.-Dec. 2015 drought impacts slow in winter
By Denise Gutzmer, NDMC 
Drought Impact Specialist
California prepared to 
collect El Niño rain
As California’s typically wet 
winter months approached, the 
building El Niño was expected to 
bring heavy rainfall to the state, 
finally offering some relief from 
the last four years of drought. 
Irrigation districts planned to take 
advantage of the free water, while 
the government urged individual 
citizens to collect rainwater in 
cisterns for landscape irrigation. 
The Fresno Irrigation 
District was preparing to bank 
groundwater. The Semitropic Water 
Storage District also planned to 
direct some of the flows from the 
Kings River into historic Tulare 
Lake and groundwater banking 
facilities.
 “Los Angeles city officials urge residents to use 
cisterns,” by Dakota Smith, Los Angeles Times, 
Nov. 14, 2015
 “To save water, an underground movement to 
bank El Niño’s rainfall,” by Bettina Boxall, Los 
Angeles Times, Nov. 9, 2015
Ag land fallowed at twice 
normal rate
Persistent drought in California 
caused farmers to fallow 1.03 
million acres of land in the Central 
Valley, amounting to about 15 
percent of the 7 million acres of 
irrigated farmland there, according 
to a study undertaken by NASA, 
in collaboration with the U.S. 
Department of Agriculture, the 
U.S. Geological Survey and the 
California Department of Water 
Resources. That was more than 
double the idle acreage in 2011, 
the most recent non-drought year. 
The biggest increases in idle 
acreage were seen along the west 
side of the San Joaquin Valley in 
Fresno, Kings and Kern counties.
“Central Valley idle farmland doubling during 
drought,” Central Valley Business Times (Stock-
ton, Calif.), Oct. 26, 2015
Tree emergency declared
Years of drought have 
damaged and killed millions of 
California’s trees statewide and 
intensified a bark beetle infestation, 
leading Gov. Jerry Brown to 
declare a state of emergency. He 
asked the federal government to 
assist with the safe removal of 
dead and dying trees, estimated by 
the U.S. Forest Service to number 
more than 22 million. As many as 
20 percent of the state’s forests, 
or about 120 million trees, could 
die from drought stress, according 
to a biologist from the Carnegie 
Institution for Science.
“Beverly Hills water wasters ‘should be 
ashamed,’ state regulator says,” by Matt Ste-
vens and Rosanna Xia, Los Angeles Times, Oct. 
30, 2015
 “X-ray technology reveals California’s forests 
are in for a radical transformation,” by Thomas 
Curwen, Los Angeles Times, Oct. 20, 2015
CA water projects offer 
initial allocations
The 2016 initial allocation for 
the State Water Project was 10 
percent of normal supplies, or half 
as much as was delivered in 2015, 
despite the expectation of heavy 
winter precipitation. Allocation 
estimates will be updated as 
the winter progresses. Water 
customers have not received a 
full allotment since 2006. The 
U.S. Bureau of Reclamation, 
which operates the Central Valley 
Project, another major water 
storage and distribution system, 
reviewed reservoir storage levels 
and cautioned its water customers 
to expect no water again this year.
“California officials expect 10 percent deliveries 
from State Water Project,” by Dale Kasler and 
Phillip Reese, The Sacramento Bee (Calif.), 
Dec. 1, 2015
 “Feds to California farmers: Water reserves low 
despite recent rains,” by Ryyan Sabalow and 
Dale Kasler, The Sacramento Bee, Jan. 22, 2016
6   DROUGHTSCAPE      ©2016 National Drought Mitigation Center
This chart is from California’s Department of Water Resources. 
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By Denise Gutzmer, NDMC 
Drought Impact Specialist
Drought spurred 
California to tighten 
policies in 2015
As 2015 began, California 
was heading into its fourth 
consecutive year of drought, and 
January of that year was the driest 
in the state’s recorded history.  
Subsequent months brought little 
precipitation and relatively warm 
temperatures, until on April 1, 
the snow survey revealed just 5 
percent of average snow water 
content, the lowest reading since 
1950.  On the same day, Gov. 
Jerry Brown issued an executive 
order ordering the State Water 
Resources Control Board to 
impose restrictions to achieve a 
25 percent reduction in potable 
urban water usage through Feb. 
28, 2016, as well as directives 
concerning turf replacement 
and rebates on water-efficient 
household devices.  The SWRCB 
devised water conservation targets 
for the state’s more than 400 
water agencies and threatened 
large fines for agencies failing to 
meet their goals.  The abysmally 
low snowpack limited State Water 
For more information on 
drought impacts, please 
see:
• NDMC’s Monthly 
Drought and Impact 
Summaries for 
October, November 
and December 2015.
• The Drought Impact 
Reporter.
     ©2016 National Drought Mitigation Center       DROUGHTSCAPE   7
Project delivery to 20 percent of a 
full allotment and the Central Valley 
Project delivered nothing.  
“Feds to California farmers: Water reserves low 
despite recent rains,” by Ryan Sabalow and 
Dale Kasler, The Sacramento Bee (Calif.), Jan. 
22, 2016
CA.gov’s Drought Information Governor’s 
Drought Declaration page 
Groundwater pumping 
leads to land subsidence 
in Central Valley
In August, the Department of 
Water Resources released a new 
NASA report revealing that land in 
the San Joaquin Valley was sinking 
at a very rapid rate of nearly two 
inches per month in some areas.  
Progress Report:  Subsidence in the Central 
Valley, California, by Tom G. Farr, Cathleen 
Jones, and Zhen Lieu, Jet Propulsion Labora-
tory, California Institute of Technology
CA.gov’s Drought Information Breaking News 
and archive pages 
U.S. had harsh fire 
season in 2015
More than 10 million acres 
burned in the U.S. in 2015, 
setting a new record. In Alaska, 
dry conditions and low mountain 
snowpack contributed to the 
burning of more than 5 million 
acres, making it the state’s second 
worst fire season. In Washington 
and Oregon, nearly 2 million acres 
had burned by early September.  
“U.S. wildfires just set an amazing and troubling 
new record,” by Darryl Fears, The Washington 
Post, Jan. 6, 2016
Lower Mississippi Valley 
agriculture affected 
By the end of summer, eastern 
Texas and the Lower Mississippi 
Valley were experiencing crop 
losses and increased fire activity, 
due to developing drought.  
Drought cut cotton yields in the 
Panhandle and West Texas, with 
one estimate putting the crop in the 
Rolling Plains at a quarter to half of 
normal; corn yields in North Texas 
were down; and dry pastures 
were reported across the region. 
Louisiana and Mississippi adopted 
statewide burn bans to reduce the 
likelihood of additional wildfires, 
but heavy rain allowed officials to 
lift the bans after a short time.
“Citing extreme dry conditions, Louisiana of-
ficials order statewide burn ban,” Baton Rouge 
Advocate (La.), Oct. 15, 2016
“Gov. Bryant issues statewide burn ban,” by 
Geoff Pender, The Jackson Clarion-Ledger 
(Miss.), Oct. 20, 2015
“After promising start, cotton season ends on 
a low note,” by Brandon Mulder, Midland Report-
er-Telegram, Nov. 8, 2015. 
“Cotton harvest is bumping along,” by Hanaba 
Munn Welch, Times Record News (Wichita 
Falls, Texas), Jan. 19, 2016
Drought Impacts 2015: California imposes restrictions,  
policy responses; Alaska saw wildfire; South lost crops
continued from previous page
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Beef prices remained 
high in 2015
Years of drought in beef-
producing states have kept beef 
prices at record highs in the U.S.  
In July, prices were nearly 11 
percent higher than in July 2014 
and were expected to remain 
so while the U.S. cattle industry 
rebuilds its herds.  Most beef retail 
prices remained at record highs 
in July, according to the USDA’s 
Economic Research Service. 
“Nebraska likely to see its own gain in beef 
cows,” by Barbara Soderlin, Omaha World Her-
ald (Neb.), Aug. 12, 2015
Drought a popular search 
term on Bing in 2015
U.S. users of Bing searched 
on keywords such as Gov. Jerry 
Brown, Starbucks and Tom Selleck 
as they researched drought amid 
California’s fourth year of the 
phenomenon. The terms “drought” 
and “wildfires” together were the 
sixth most-searched-for news 
topic on Bing in 2015.  Some 
events, such as declarations by 
the governor of California and 
Starbucks’ May announcement 
that it would suspend bottled water 
production in California, coincided 
with spikes in online searches for 
drought information. When news 
broke about Tom Selleck receiving 
a fine for trucking water to his 
home, interest in drought matters 
stayed high. “Drought was a topic 
throughout the year, but there 
were four months that saw heavy 
search volume: April and May and 
then July and August,” according to 
Bing’s Matthew Quinlan. 
“Gov. Brown helped drought, wildfires percolate 
as Bing search topics,” by Paresh Dave, Los 
Angeles Times (Calif.), Dec. 21, 2015
Help wanted: Geospatial analyst
Work with climate and remote sensing experts on a variety of 
operational drought tools and datasets. Involved in research projects 
on an as needed basis; heavily involved in the migration of the NDMC 
models to R and assist in the development of a system to map models 
outside of the current MapCubist system. May be required to present 
results and processes formally and informally to both internal and 
external audiences. View requisition S_160039 at https://employment.
unl.edu for details and to apply. Criminal history background check and 
driving record review will be conducted. Excellent benefits including staff/
dependent scholarship program. Review of applications begins February 
29. UNL does not discriminate based upon any protected status. Please 
see http://www.unl.edu/equity/notice-nondiscrimination.
continued, next page
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 California drought hits poorest people hardest
By Kelly Helm Smith, NDMC 
Communication and Planning 
Specialist
The ongoing drought in California has triggered 
a cascade of impacts along 
socially defined fault lines. Just 
as Hurricane Katrina laid bare the 
stark inequities in New Orleans 
that flooded some of the city’s 
poorest neighborhoods, the past 
four years of drought in California’s 
Central Valley have exposed and 
exacerbated the substandard living 
conditions of many agricultural 
laborers. Farm workers in some 
of the nation’s most productive 
agricultural counties are living in 
unincorporated settlements where 
domestic water supplies have dried 
up. Drought has also increased 
unemployment, food insecurity 
and homelessness. In contrast, 
changes in management practices, 
shifts to higher-value crops and 
increased use of groundwater 
contributed to ongoing strong 
performance by California’s 
agricultural sector, at least through 
2014 (Cooley et al., 2015, Hanak 
et al., 2015).  
Uneven distribution of 
vulnerability to drought
Vulnerability to drought, as 
with other hazards, is a function of 
exposure, sensitivity and adaptive 
capacity, where exposure is the 
frequency and severity of drought, 
sensitivity is susceptibility to its 
effects, and adaptive capacity 
is the ability to take action to 
reduce adverse effects (Fontaine 
& Steinemann, 2009). Social 
vulnerability includes traits such as 
race, age, income, single-parent 
households and employment, and 
also place-based vulnerability, 
such as infrastructure and quality 
of housing (Cutter, Boruff & 
Shirley, 2003). Looking at the 
impacts of the drought through 
2015 in California’s Central Valley 
reveals that agricultural laborers, 
with comparatively low adaptive 
capacity, are suffering, while 
growers, who have many more 
adaptation options, are weathering 
the drought fairly well, at least in 
the short term. 
Dry domestic wells
As drought has gone on, 
the media have reported on 
communities such as East 
Porterville, where many 
homeowners’ wells have gone dry. 
At first, there was no systematic 
way to track dry wells, making it 
harder to assess needs and deliver 
timely assistance. The Governor’s 
Drought Task Force in 2014 began 
an interagency effort to coordinate 
information collection, and by 
2015, was transferring data from 
10  DROUGHTSCAPE      ©2016 National Drought Mitigation Center
continued from previous page 
continued, next page
The map above shows disadvantaged unincorporated communities identified in a 
PolicyLink report, California Unincorporated. 
counties into a single system that 
could map the results (California, 
2015). Of the 2,611 dry wells 
reported as of Dec. 15, 2015, the 
vast majority were in the inland 
region, with 1,129 in Tulare County. 
Disadvantaged 
unincorporated areas
Community activists and 
others have brought legal and 
land use practices to light that 
have contributed to deep structural 
inequity. Even before the current 
drought, Stanford law professor 
Michelle Anderson found that low-
income households that fall outside 
municipal boundaries and that rely 
on counties for local government 
have less political voice and 
lower if any standards for water 
and sewer service, among other 
deficiencies (2008). She describes 
“arid residential patches of the 
Southwest that have absorbed 
more than fifty years of Latino 
labor migration” (p. 1125) and 
notes that these “[z]ones of urban 
life without urban government 
have been virtually invisible to the 
literature of law and city planning 
…” (p. 1098). A key contributor to 
these patterns is the practices of 
“municipal underbounding,” when 
municipalities’ boundaries grow 
around minority communities, 
excluding them from city services 
and from voting in city elections. 
However, she observes an 
important tension at work: “spatial 
exile and government abdication, 
embodied by the lack of collective 
infrastructure or the concentration 
of undesirable land uses, can 
enable low-income families to 
achieve the dream of buying land 
and building a home” (p. 1131). 
Mapping
One of the first steps toward 
improving the infrastructure and 
living conditions in disadvantaged 
unincorporated communities 
is to find them. A coalition of 
advocacy organizations, called 
the Community Equity Initiative, 
mapped them and published 
the results in 2013. The CEI 
relied on four main kinds of data 
for identifying and mapping 
disadvantaged unincorporated 
communities (DUC)s: boundary 
shape files from cities, counties 
and the U.S. Census Bureau; 
parcel density; income; and 
aerial and Google Street View 
photography. The effort discovered 
525 low-income, densely settled 
unincorporated areas, which were 
home to more than 300,000 people 
in the San Joaquin Valley, with the 
highest proportions in Tulare and 
Kern counties. This is in contrast 
to 80 unincorporated low-income 
communities previously identified 
by the U.S. Census. Within 
disadvantaged unincorporated 
areas, 64 percent of the population 
was low income, compared with 48 
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percent in cities and 51 percent in 
Census Designated Places. 
State legislation
The State of California 
has passed several pieces of 
legislation aimed at closing the gap 
in municipal services, including a 
Human Right to Water bill in 2012. 
In June 2015, along with Senate 
Bill 1 and other drought-related 
legislation, California’s legislature 
authorized the State Water Control 
Board to force water systems 
to consolidate. The legislation 
passed despite opposition from 
various organizations representing 
traditional local and water interests. 
Community Water Center
The Community Water Center, 
a non-profit organization dedicated 
to “realizing the Human Right 
to Water for all Central Valley 
communities through education, 
organizing and advocacy,” 
was established in 2006. The 
Community Water Center follows a 
model for change that emphasizes 
the need for active engagement 
on the part of the people being 
helped. The center describes four 
components of a fully realized right 
to water: 1) Physical infrastructure; 
2) source water protection, 
both quantity and quality; 3) 
institutional capacity, or technical-
managerial-financial capability; 
and 4) community power. Although 
water systems could in principle 
be created involving only the first 
three of those elements, for long-
term sustainability, people need to 
be able to hold decision makers 
accountable, including those at the 
water supplier, and local, regional 
and state officials (Francis and 
Firestone, 2013). CWC’s founders 
find that 
… lack of political voice 
is at the heart of most 
environmental human rights 
violations and the greatest 
Cutter, S.L., Boruff, B.J., & Shirley, 
W.L. (June 2003). Social vulnerability 
to environmental hazards. Social 
Science Quarterly, 84(2): 242-261.
Flegal, C., Rice, S., Mann, 
J., & Tran, J. (2013). California 
unincorporated: Mapping 
disadvantaged communities in the 
San Joaquin Valley. A PolicyLink 
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Assistance and the California Rural 
Legal Assistance Foundation. 
Francis, R., & Firestone, L. (2011). 
Implementing the human right to water 
in California’s Central Valley: Building 
a democratic voice through community 
engagement in water policy decision 
making. Willamette Law Review 47-3: 
495-537. 
Fontaine, M., & Steinemann, 
A. (2009). Assessing vulnerability 
to natural hazards: impact-based 
method and application to drought in 
Washington State. Natural Hazards 
Review 10(1): 11-18
Griswold, L. (15 October, 2015). 
Tulare County approves free water 
deliveries to rental homes in drought. 
The Fresno Bee. 
Hanak, E., Mount, J., Chappelle, 
C., Lund, J., Medellin-Azuara, J., 
Moyle, P., & Seavy, N. (2015). What 
if California’s drought continues? San 
Francisco, CA: Public Policy Institute 
of California. 
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source of environmental 
injustice. For this reason, we 
do not believe that drilling wells 
or donating money to charity 
alone will solve drinking water 
disparities in the Central Valley, 
let alone the world. The root 
cause – lack of sociopolitical 
influence – is central to the 
solution (Francis and Firestone, 
2013, p. 520). 
Ongoing effort
Drought has laid bare the 
fragility of the communities that 
California farmworkers call home. 
The structural inequity reflected in 
permanent communities without 
safe and reliable water supplies 
is the product of decades of 
agricultural labor, immigration 
and land use policies. Efforts 
by the State of California, the 
Community Water Center and 
others are aimed at improving 
living conditions, but they are up 
against longstanding local patterns 
of land and water use and uneven 
distribution of political power. 
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Ranchers, Forest Service, UA co-developing approaches to 
improve planning for drought on public lands (Part II)
By Julie Brugger, Institute of the 
Environment, University of Arizona, 
julieb3@email.arizona.edu, 
and Mitchel McClaran, School 
of Natural Resources and the 
Environment, University of Arizona, 
mcclaran@u.arizona.edu 
An effort led by University of Arizona researchers to 
help ranchers and the U.S. Forest 
Service work together to manage 
together Forest Service personnel 
and ranchers who have grazing 
permits on the Tonto National 
Forest (NF). In this article we 
describe the second workshop, 
held in August 2015. There 
were 40 participants, including 
19 ranchers, 11 Forest Service 
personnel from the Tonto NF, 
one researcher from the National 
for drought is paying off. Ranchers 
and foresters are beginning to 
understand each other’s decision-
making processes, how they can 
work together to collect data and 
monitor conditions, and drought 
management options. 
In the Summer 2015 
DroughtScape we described the 
first of three planned workshops 
to improve drought planning for 
livestock management, bringing continued, next page
The Drought Scenario Planning Tool allowed attendees to compare results of different management strategies.
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Drought Mitigation Center, and 
seven of the eight members of the 
research team from the University 
of Arizona (UA). Most had also 
been at the first workshop.
The broad goals for the 
workshop were to help ranchers 
and Forest Service managers 
communicate about drought 
impacts and to help ranchers 
and Forest Service managers 
co-develop plans to prepare 
for drought, building on what 
was accomplished at the first 
workshop. These goals correspond 
to participants’ responses to a 
survey conducted before the first 
workshop:
1. Most respondents were not 
satisfied with interactions during 
drought, but nearly everyone 
wanted to increase communication 
and build trust between ranchers 
and Forest Service managers. 
2. About half of the group 
felt they did not have enough 
information about practices to 
prepare for drought, and nearly 
everyone wanted more information 
about preparation. 
3. Nearly everyone felt that 
management flexibility could 
reduce drought impacts to livestock 
production, but the majority felt 
that flexibility was hampered by the 
lengthy decision-making process in 
the Forest Service. 
The specific objective for the 
workshop was for participants to 
work collaboratively to develop 
solutions to a variety of drought 
scenarios and use restrictions 
imposed by Forest Service policy. 
These solutions addressed both 
response to current drought 
conditions and preparation for 
future droughts. A key insight 
came when the groups explored 
the analysis and decision process 
that the Forest Service would 
use to approve a solution. They 
planning process, we developed 
an interactive tool that participants 
could use to explore changes in 
grazing conditions due to different 
levels of drought and responses 
to management practices. It 
was based on a hypothetical but 
realistic grazing allotment on the 
Tonto NF. The Drought Scenario 
Planning Tool is an Excel©-based 
spreadsheet that allows users 
to represent: 1) different levels 
of winter and summer drought 
(SPI 0, -1, or -2) for each of nine 
pastures on the hypothetical 
ranch; 2) the resulting forage 
production at each SPI value; 3) 
forage utilization rate for each 
pasture; 4) herd size for winter 
and summer; 5) number of grazing 
days in each pasture based on 
forage production, utilization rate 
and herd size; and 6) rotation 
sequence among pastures. The 
tool uses a simplified relationship 
between decreased precipitation 
and decreased forage production. 
Red warnings of “EXCEEDS 
MAXIMUM SEASONAL GRAZING 
DAYS” appear when grazing days 
exceeded the available forage. 
Other constraints may also be 
noted, such as surface drinking 
water going dry in a pasture and 
use restrictions associated with 
Forest Service policies. The tool is 
not intended to be a dynamic, real-
time planning tool. Its purpose is to 
stimulate dialog between ranchers 
and Forest Service managers to: 
1) assess potential drought threats; 
2) co-develop potential short-term 
livestock management actions 
for responding to the drought; 3) 
discuss any policy restrictions on 
those management actions; and 
4) consider future actions needed 
for long-term drought planning and 
preparation.
We developed five scenarios of 
saw that flexibility is possible, but 
only after that decision process is 
completed. As a result, participants 
realized how critical it is to start 
that process well before the next 
drought. 
We focused attention on the 
Standardized Precipitation Index 
(SPI) as a measure of drought 
severity because the Forest 
Service in Region 3 (Arizona 
and New Mexico) uses SPI 
-1 as a trigger for evaluating 
drought conditions (R3 Manual 
Supplement to 2209.13.19.1). In 
addition, participants in the first 
workshop identified the need for 
drought information at the scale 
of a grazing allotment. In this 
region, where precipitation is 
highly variable both spatially and 
temporally, the standardization 
procedure in SPI makes it possible 
to compare drought severity among 
places with different amounts of 
absolute precipitation. The SPI also 
makes it possible to consider how 
the difference in variability between 
summer (June through September) 
and winter (October through 
May) precipitation affects the 
percent of average precipitation. 
For example, for the Tonto NF, 
at SPI -1 winter precipitation is 
58 percent of average, while 
summer precipitation is 72 
percent  of average. The SPI 
can also represent the likelihood 
of occurrence. For example, 
conditions leading to an SPI 
-1 or less will happen about 16 
percent of the time, or one in six 
years. This simple statistic was 
highly significant for workshop 
participants. After learning about 
how the SPI can be used, several 
workshop participants asked how 
they could calculate it for their 
ranch if they installed rain gauges 
in each of their pastures.
To facilitate the scenario continued, next page
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increasing complexity to use with 
the Drought Scenario Planning 
Tool during the second workshop 
and a worksheet to record the 
solutions to the scenarios and 
to identify the specific Forest 
Service decision process that 
would be needed to implement the 
solutions. The scenarios combined 
different levels of drought severity 
in different pastures and during 
different seasons with different 
Forest Service policy-based use 
restrictions.
We opened the second 
workshop by getting reacquainted, 
reminding participants of the 
workshop goals, and providing 
background on the SPI. Next we 
introduced the Drought Scenario 
Planning Tool and the entire group 
practiced working through the first 
three drought scenarios together 
to help everyone understand how 
it worked and demonstrate that it 
is possible to find many different 
solutions to the same drought and 
policy challenge. After lunch, the 
group divided into four separate 
small groups that each included 
ranchers and Forest Service 
personnel, to foster a collaborative 
approach to developing solutions. 
Two groups were assigned 
one of the two remaining, more 
challenging, scenarios, and two, 
the other. When they had finished 
and recorded their solutions on the 
worksheets, each group presented 
their solutions and the necessary 
decision process to the entire group.
There was considerable 
difference in the solutions both 
within and between groups in 
response to the same drought 
scenario. For example, under 
the scenario of winter SPI -1 
in all pastures and no drinking 
water in three pastures, solutions 
included hauling water to some 
pastures, selling some yearlings, 
and changing the pasture rotation 
solutions that both respond to and 
prepare for drought conditions. 
It also facilitated discussions 
in which ranchers and Forest 
Service personnel shared their 
perspectives on the challenges of 
the planning process for managing 
grazing allotments required by the 
National Environmental Policy Act 
(NEPA). Both rancher and Forest 
Service participants found this 
discussion eye-opening.
An analysis of workshop 
recordings, notes, and evaluations 
indicates that participants were 
highly engaged in the activities, 
enthusiastic about the Drought 
Scenario Planning Tool, and felt 
that the second workshop provided 
a valuable opportunity to learn 
and interact. On the evaluation 
form, all respondents indicated 
that the workshop had facilitated 
constructive interactions between 
ranchers and the Forest Service, 
confirming observations that trust 
was growing. In addition, 97 percent 
of respondents said the workshop 
improved their understanding of 
how drought information could be 
used to prepare for drought, and 89 
percent said the workshop improved 
their knowledge of practices to 
increase planning for drought on 
the Tonto NF. The third workshop is 
planned for February 2016.
sequence. Hauling water and 
changing pasture rotation would 
need Forest Service approval, 
but yearling sales was solely the 
rancher’s decision. These solutions 
allowed the rancher and the Forest 
Service to get through the year but 
did not increase preparation for 
future droughts.
Other solutions focused on 
more long-term approaches that 
increased preparation for future 
droughts. For example, some 
solutions addressed the problem 
of water sources going dry during 
a drought by developing pipelines 
from permanent water sources. 
Through group discussions, it 
became apparent that such changes 
in infrastructure would require more 
significant analysis and lengthy 
decision processes by the Forest 
Service. As a result, the groups 
realized that it was important to start 
planning for the implementation of 
such solutions well before drought 
conditions return.
Overall, the workshop met 
and exceeded its goals and 
objectives. The presentation on 
SPI addressed participants’ desire 
for more information about drought. 
The interactive drought scenario 
planning exercises provided an 
opportunity for ranchers and 
Forest Service personnel to work 
closely together to co-develop 
continued from previous page 
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Workshops in the Southern Great Plains Focus on Drought 
Risk Management on the Ranch
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By Tonya Haigh, Nicole Wall, 
Tonya Bernadt, and Cody Knutson
The Southern Great Plains, a critical beef-producing 
region, recently experienced a 
severe multi-year drought. This 
time period has been the driest 
comparable 40-plus month period 
in over a century in many parts 
of west Texas and southwest 
Oklahoma.
In 2014, the National Drought 
Mitigation Center (NDMC) 
received a U.S. Department of 
Agriculture Risk Management 
Education Partnership grant to 
deliver a comprehensive, hands-on 
approach to increasing ranchers’ 
capacity to manage drought 
risk. Collaborators included the 
Southern Climate Impacts Planning 
Program (SCIPP), the USDA 
Southern Plains Regional Climate 
Hub, USDA-Agricultural Research 
Service Grazinglands Research 
Laboratory, and the USDA National 
Institute on Food and Agriculture-
funded Grazing Coordinated 
Agricultural Project. The objectives 
of the project have been to 
increase ranchers’ understanding 
of (1) the features and appropriate 
use of risk management tools 
such as insurance products, 
finding help and resources. 
“Managing Drought Risk on the 
Ranch” was developed with the 
input of ranchers and advisors 
through planning meetings, 
telephone interviews, and a 
regional workshop. Ranchers and 
advisors from Plains states and 
California were interviewed during 
the project. They highlighted that 
producers with a drought plan 
actively monitor resources; build 
ecological, financial, and social 
resilience into their operations; and 
are proactive during drought in 
order to minimize short- and long-
term damages. They also made 
the following recommendations for 
reducing drought risk: 
1. Prepare for drought by 
increasing the health of the overall 
operation and maximizing flexibility. 
2. Write a drought plan that 
includes what to do during drought 
and when.
3. When conditions require 
it, implement the plan and don’t 
second-guess it. 
4. After drought, have a plan 
for restoring the health of all parts 
of the ranch operation. 
5. Monitor how the drought 
plan works, and improve it as you 
learn. 
range and forage management 
techniques, and web-based 
risk management tools; and (2) 
sound risk management decision 
making using a drought planning 
methodology developed by the 
NDMC in conjunction with Great 
Plains ranchers.
The program was delivered 
through three different day-long 
workshops, which are archived for 
online viewing. Workshops were 
in Beaver, Oklahoma, on May 21 
in cooperation with the Beaver 
County Extension Office; Henrietta, 
Texas, on Aug. 4 in cooperation 
with the Texas Section Society 
for Range Management; and with 
the Chickasaw Nation on Oct. 30 
in partnership with the Oklahoma 
Tribal Conservation Advisory 
Council and the USDA Natural 
Resources Conservation Service.
The workshops featured 
“Managing Drought Risk on the 
Ranch” (www.drought.unl.edu/
ranchplan), an NDMC project 
providing planning guidelines that 
assist producers in setting goals 
and determining critical dates 
and decision points; developing 
inventory and monitoring 
strategies; identifying appropriate 
management options before, 
during, and after drought; and continued, next page
Chickasaw workshop finishes series
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Project.
One of the highlights of the 
workshop was a panel discussion 
that included Nathan Hart, 
economic development director for 
the Cheyenne & Arapaho Tribes, 
Bob Davis, producer and board 
member of the Muscogee Creek 
Nation Tribal Conservation District, 
Jack Hicks, agriculture director 
for the Choctaw Nation and Gary 
Pratt, Chickasaw Nation Agriculture 
Department.
Approximately 80 individuals 
participated, representing ranchers 
and land managers (Chickasaw, 
Choctaw, Fort Sill Apache, Salish 
Kootenai, Kiowa, Cherokee, 
Cheyenne, Arapaho, Delaware, 
Peoria, Seminole, Wichita, 
and Potawatomi tribes and 
nations), and other agencies and 
organizations. 
The National Drought 
Mitigation Center partnered with 
the Chickasaw Nation, Oklahoma 
Tribal Conservation Advisory 
Council, and Oklahoma National 
Resource Conservation Service 
to present a workshop called 
“Looking Ahead: Soil Health, 
Drought Management & Climate 
Change on the Ranch” on October 
30, 2015, with funding support 
of the USDA Risk Management 
Agency.  Other partners included 
the Southern Climate Impacts 
Planning Program, National 
Integrated Drought Information 
System (NIDIS), the Samuel 
Roberts Noble Foundation, Rural 
Development, Farm Service 
Agency, Risk Management Agency, 
National Agriculture Statistics 
Service, and the Great Plains 
Grazing Coordinated Agricultural 
With these concepts in mind, 
each workshop highlighted 
local experts who discussed 
the importance of soil health, 
appropriate stocking rates and 
pasture management, drought 
status and trends, managing 
regrowth and drought recovery, 
and the development of drought 
plans. Workshops also included 
information from USDA’s 
Risk Management Agency 
representatives about the Pasture, 
Rangeland, and Forage Insurance 
Program and the Rainfall Index - 
Annual Forage Insurance Plan so 
ranchers could make better use 
of them. Finally, each workshop 
brought together local producers to 
reflect on the recent drought, share 
strategies they found effective 
during drought, and discuss what 
they thought needed to be done to 
prepare for the next drought.
Great thanks are owed to all 
of the speakers and participants 
who helped make these workshops 
a success. These types of 
workshops are an important part 
of ongoing outreach efforts and 
dialogue to help ranchers better 
prepare for and respond to future 
droughts in the Great Plains and 
beyond.
Above: Steve Alspach, NRCS Oklahoma state soil scientist, spoke about the 
benefits of soil management and health when dealing with drought, during a 
workshop in Chickasaw, Oklahoma. Previous page: participants listened to a 
presentation. 
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View archived 
workshops: 
http://drought.unl.
edu/ranchplan/
Overview/
Resources.aspx.
